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AGENT FOR PREVENTING DEGRADATION OF 
PROTEIN FOOD. 



The following statement is a full description of this invention 
including the best method of performing it known to us 



AGEMP FOR PRBVENTING DEORADATIOS OF 



[■iiOTiUN l"0'" 



KArKGROUND O " THE tNVEMTIOM 

This Invention relates to an a,cnt for „r,.-ont ... 
.Cradatlon of protein of food, and .ore ....rt.cul.u ly t. 
a,e„t -hleh can prevent degradation of .rotc.n cont.unod 

^- w 1 ^.t^ tliorcbv i.'-^int.iin tresis- 

fresh food such as fish and iwat ani. l..>.r<-JJ 

ncss of the food for a Ion, forlod of tlxe. 

Ocradatlon of protein contained in fro.h food such .s 
.ish and n«at causes to reduce freshnes. and value of the 
£„od. Therefore, it is necessary to prevent de.,ra0..t ion 
protein durln, transportation or stora-je of the iooa. 
Heretofore. It has been In practice to have food cooled u, 
a refrl,er.tor or the U.e in order to prevent degradation 

the food and maintain freshness thereof. This method, 
however, does not provide an excellent effect to prevent 

. i_ Tt is also in practice to raiildly 
degradation of protein. It is also in , 

fresxe fish or meat. This method, however, requires a Ur.e 
scale apparatus and Is not suited dependln, on the kind of 

foodstuff. 
0 OBJECT OF THE IHVENTION 

This invention seeKs to preclude the above dif f iciencios, 
A„ Object of the present invention is to provide an a.ont for 
preventing degradation of protein of food which can safe- 
ly and conveniently prevent degradation of protein and 



maintain freshness Cor a lon<j period of tino. 
CONSTITUTION OF THE INVENTIOM 

The agent for preventing degradation of protein of fooJ 
according to this invention comprises as effective con.ponentr. 
gallic acid or a salt thereof and ascorbic acid or a aalt 
thereof . 

Gallic acid and ascorbic acid pose no safety problcrtJ 
as additive to food and can be used in a form of acid and 
also in a form of water-soluble salt such as sodium salt and 
10 calcium sal". Gallic acid or ascorbic acid may be used m 
combination with their salt. Ascorbic acid may be either L- 
or DL-ascorbic acid, and L-ascorbic acid is preferred. 

The ratio of gallic acid or a salt thereof to ascorbic 
acid or a salt thereof may be 1 : 0.3 to .1 : 10. preferably 
I : I to I : 3. The agent according to the invention may 
contain other components if necessary. 

Gallic acid or a salt thereof and ascorbic acid or a 
salt thereof have to cooxist in use. Although these compo- 
nents may be mixed together when used, it is desirable to mix 
20 them together with other components, if necessary, in advance 
and use them as a mixture. A mixture agent may bo in a form 
of powder, particle, grain, tablet, liquid, or the like. 
When preparing the agent, it is possible to add such aux- 
iliary components as diluents, binders, shaping agents and 
solvents. 
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The agent accordino to the invention can i>rovL.nt do- 
gradation of protein contained in food and maintain frcshno;.r. 
thereof when it is contacted with food. Tne acjont may be 
contacted by any method; i.e.. it may be scattered or 
sprayed in situ over food. A suitable r.ethod of contacting 
is to iwnerse food in a solution of the agent. In this cisc. 
a refrigerant such as ice may be added to the solution. 

A solution of the agent may be prepared by dissolvin^j 
the agent in any type of water e.g.. sea water, fresh water 
10 and salt water. The concentration of the agent is 0.01 to 

3 % by weight, preferably 0.05 to 0.5 l by weight. The ar.ount 
of the agent to be used is 0.01 to 1 % by weight, preferably 
0.05 to 0.5 % by waight. of the amount of food. 

When food is immersed in a solution of the agent for 30 
minutes to 2 hours, effects of preventing degradation of 
protein and maintaining freshness can be obtained. The im- 
mersion may be terminated at this time, and may be continued 
for an extended period of time, if necessary. The immersed 
state of food may be maintained during a period of transpor- 
20 tation or storage. When continuing the immersion for an 
extended period of time, additional amount of the agent may 
be provided, if necessary. When the immersion is done only 
for a period necessary to obtain protein degradation preven- 
tion effect, it is desirable to have the food after the 
treatment be surrounded with a refrigerant such as ice. or 
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rapidly freeze the treated food. The concentration of the 
agent in a solution and inunersion period may be suitably 
controlled depending on kind and volune of food. 

The treatment described above can prevent deyradation 
of prDtein in food and maintain the food fresh for a loncj 
period of time. While the protein degradation prevention 
effect according to the prior art treatment with ice 
continues only for about one day, the protein degradation 
prevention effect can be continued for 2 to 10 days when the 
I food is treated through immersion in a solution of the acjcnt 
according to the invention and then protected with ice. 
Further, by extending the immersion period the protein de- 
gradation prevention effect can be maintained for an extended 

period of time. 

The .%gent according to the invention may be used for any 
protein -containing food such as fishes, fish egg, shellfishes 
and meat such as beaf, mutton, pork and chicken. Further, 
the timing of treatment is by no means limitative. Usually, 
the treatment is done after landing or separation, but it 
0 may also be done immediately after catch or at the site of 
slaughter. The earlier the treatment is done, the better is 
the effect. 

EFFECT OF THE INVENTION 

The agent according to the invention is effective in 
preventing degradation of protein contained in food and 



maintaining freshness thereof for a loiiy period of tine usin^i 
a combination of particular chemicals noted above. In ad- 
dition, the treatment requires only a simple apparatus and 
can be done in a simple operation. Further chemicals used 
are safe to human body and will never degrade value of the 
treated food. 

EXA>tPU:S OF THE INVENTION 

Examples cf the invention are given below in which parts 
given are in weight, and per cert given is also in weight. 
10 Powdery protein degradation prevention agents of the follow- 
ing compositions were used. 
Agent 1: 

Gallic acid (IHiO) Ij^ 4 parts 

L-ascorbic acid 20.6 parts 

Lactose 68.0 parts 
Agent 2: 

Gallic acid (IHjO) H-** parts 

Sodium L-ascorbate 20.6 parts 

Lactose 68.0 parts 

20 Agent 3: 

Gallic acid (IHjO) 5.7 parts 

L-ascorbic acid 0.3 parts 

Calcium L-ascorbate 10.0 parts 

Lactose 84.0 parts 

Measurement of K value as an index of protein degradation 
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prevention effect, is done on a basis of the fish froshnosn 
judgement constant by Saito et al, described in Bulletin 
Japanese Society Science of Fish, 24, 749 - 750 (1959). 
K value represents an extent of degradation of protein; the 
smaller the K value, the smaller is the extent of de,radation 
and the fresher is the food. A specific method of measure- 
ment of K value is as follows. 

Method of measurement of K value: 

2 g of muscle of food is ground in 20 mi of a 4 % cold 
perchloric acid solution, and the extract is filtered. 10 m.'. 
of the filtrate is used as a sample and is separated into 
hypoxanthin, inosine and nucleotides by hydrochloric acid 
gradient elusion system using ion-exchange resin "Amberlite 
IRA-400" (a trade name). K value is given as 



K 100 



0 



where A is total optical density at 250 mu of the perchloric 
acid extract, and B is optical density at the same wave- 
length of inosine and hypoxanthine fraction. 
Example 1 Test on sardine protein degradation prevention 
effect 

Sardine landed at fishery harbor was immersed in sea 
water with ice for about 2 hours before test and 3 kg of 
sardine was put into each polyethylene vessel with a capacity 
of approximately 8 1. 1 1 of sea water containing 0.025, 0.05 



and 0.1 % of the agents 1 to 3 and 500 g of pulverized ice 
were then added to each vessel for inuncrsion for periods shown 
in Tables 1 and 2 below. Subsequently, each sample was put 
into polyvinylchloride sacks by 1 kg for each for K value 
measurement and appearance observation. These samples were 
then held together with sufficient ice in a cold storage 
chamber for keeping cool for 24 and 48 hours. After the 
lapse of the keeping cool periods, the samples were rapidly 
frozen at -30»C for stor^je. After subsequent dccreezimj. the 
10 appearance observation and K value measurement wore done. 

As comparison, contrast samples similarly iroated with- 
out any protein degradation prevention agent used were also 
prepared for appearance observation and K value measurement. 

Tables 1 and 2 show the results of moasuri.uent of K 
value. Figures with neither of marks (2) and i) are of 
samples with the agent 1 used, figures with ma::-: (2) are of 
samples with agent 2 used, and figures with ma::< (3) are of 
samples with agent 3 used. 

Regarding the result of appearance observation, with the 
20 contrast samples after keeping cool for 24 and 48 hours, 
broken abdomen, red eye. discoloring were observed. With 
the samples according to the invention, these phenomena were 
very slight, and excellent appearance was observed. 
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Table 1 K value after kccpimj cool for 
24 hours 



Concentration 


Inunersion Per 


Lod (mini 


jtes) 


(%) 


30 


60 1 


60 


120 


0.025 


20.7 


20.9 




20. 


6 


0.05 


15.8 


16.8 


(2)18.2 


18. 


8 


0.1 


16.0 


18.6 


(3)18.3 


17. 


9 


(No agent 




20 


.1 






used) 













Table 2 K value after keeping cool for 
48 hours 



Concentration 


Immersion Period (n.inutes) 


(%) 


30 


60 


60 


120 


0.025 


23.5 


22.6 




21.4 


0.05 


18.3 


19.1 


(2) 19.8 


23.1 


0.1 


18.6 


22.4 


(3)20.3 


1 22.0 


(No agent 

used) 




28 


.7 





Exa»ple 2 Test on mackerel pike protein degradation preven- 
2Q tion effect 

Tests were conducted under the same conditions as in 

► fr.r- aaent 1 was used for mackerel pike 

Example 1 except for that agent j. 

in 0.05, 0.2 and 0.5 % and the inunersion was done for 60 
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20 



minutes. The same measurement was done with contrast 
similarly treated without any agent used and also with 
contrast r.-.^idly frozen to -30»C immediately after the land- 
ing. The results are shown in Table 3. 

Table 3 K value of mackerel pike 



Concentration 



0.05 

0.2 

0.5 



(Rapidly 
frozen) 

(No agent 
used) 



Keeping cool period (Hours) 



24 



14.6 
13.7 
13.4 



12.4 
21.7 



48 



15.7 
14,5 
14.7 



13.3 
25.4 



Example 3 Test on mackerel protein degradation prevention 
effect 

Tests were conducted under the same conditions as in 
Example 1 in except for that agent 1 was used for mackerel 
in 0.1 % and 0.2 % and the inmersion was done for 60 and 120 
minutes. The same measurement was done with contrast similar- 
ly treated without any agent used and also with contrast 
rapidly frozen immediately after landing. The results are 
shown in Table 4. 
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Table 4 K value of mackerel 



Concentration 


Iininersion period 


Kccpiny cool 
(Hours) 


period 


(%) 


(minutes) 


24 


48 


0.1 


60 


17.7 




18.4 


0.1 


120 


16.3 




17.1 


0.2 


60 


16.0 




16.3 


0.2 


120 


14.1 




15.7 


(Rapidly 
frozen) 


11.7 


13.4 






(No agent 
used) 




20.3 




24.6 



Example 4 Test on broiler protein degradation prevention 
effect 

After separation, broiler was immersed in tap water 
with agent 1 dissolved to concentrations of 0.1 and 0.3 Z 
for an immersion period of 30 minutes, followed by rapid 
freezing for preservation for periods shown in Table 5 
below* Then, the individual samples were naturally de- 
frozen for measurement of K value. The results of measure- 
ments are shown in Table 5. 
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Table 5 K value of broiler 



Concentration 


Preservation 


period 


(Hours) 


(%) 


72 


144 


240 


0.1 


8.4 




13.6 


26.4 


0.3 


9.6 




17.2 


20.7 


(No agent 
used) 


15.1 


27.5 


43.7 



With the samples according to the invention, greater 
freshness maintaining effect could be observed compared to 
the contrast. Water separation after natural defreezing 
was the greatest with the contrast, then with the O.l '4 
samples and then with the 0.3 % samples. It will be seen 
that water retaining property can bo iraintained by using 
the agent according to the invention. 

Example 5 Test on beaf and porlc prctein degradation preven- 
tion effect 

Beaf and pork after separation were immersed in tap 
water with agent 1 dissolved to concentrations of 0.1 and 
0.3 % for an immersion period of 30 minutes. Then the 
individual samples were preserved at 5"C for preservation 
periods shown in Tables 6 and 7 below before measurement of 
K value. The results of measurements are shown in Tables 6 
and 7. 



Tabic 6 K value of beat" 



Concentration 


Prcservat 


ion period 


(Hour 


(%) 


24 


48 


72 


0.1 


15.3 


25.6 


34.7 


0.3 


12.5 


19.7 


28.1 


(So agent 

used) 


28.4 


49.2 


74.8 


TAblc 


7 K value of pork 




Concentration 


Prcscrvai 


tion pcrioJ 


(Hours) 


(%) 


24 


48 


72 


0.1 


9.3 


18.3 


26.7 


0.3 


7.2 


12.0 


18.5 


(No agent 
used) 


15.4 


32.6 


47.4 



With the samples according to the invention greater 
protein degradation prevention effect could be observed 
compared to the contrast. Further, less discoloring 
resulted with the samples according to the invention. 

It will be seen from the above examples that according 
to the invention the protein degradation prevention effect 
can be obtained for longer period than in the case of the 
contrast where the agent according to the invention is not 
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comparative example 1 
Agent 4 

Gallic acid (1H20) 11,4 parts 

Lactose 88,6 parts 

Agent 5 

L-ascorbic acid 20,6 parts 

Lactose 79,4 parts 

Table 7 shows the rer.ults of a comparative test with 
Agents 4 and 5 conducted under the same condition as in 
Example 2 except that the concentration was 0,5%. As this 
Table shows, these Agents have a slight freshness 
maintaining effect when used separately. 
Table 7 



Kgepj nff rool r>f>rioci fHourSl 
24 48 
K v^^luft PQV lLJl£d2l& EQiL 



Agent 4 



18.1 22.5 19.7 26.2 



Agent 5 21.3 25.6 24.5 32.4 



These results indicate that the freshness maintaining 
effect is far better in the Examples of the invention than 
in the comparative example as a result of the synergistic 
effect of the inventive composition. 
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The claims defining the invention are as follows:- 

1. A method for preventing the degradation of protein of 
a food comprising treating the food with an effective 
amount of a composition comprising gallic acid or a salt 
thereof, and ascorbic acid or a salt thereof. 

2. A method as claimed in claim 1 wherein the weight 
ratio of gallic acid or a salt thereof to the ascorbic 
acid or a salt thereof is in the range of from 1:0,3 to 
1:10. 

3. A method as in claim 1 or claim 2 wherein the salt is 
a sodium salt or a calcium salt. 

4. A method as in any one of claims 1 to 3 wherein the 
composition is prepared in the form of a solution and the 
food is immersed in the solution. 

5. A method as claimed in claim 4 wherein the solution 
includes ice. 

6. A method as claimed in any one of claims 1 to 5 
wherein the food is selected from the group consisting of 
fish, fish eggs, shellfish, beef, mutton, pork and chicken. 

7. A method as claimed in claim 6 wherein the food is 
treated immediately after catching or slaughter. 

DATED this 5th day of May 

NIPPON OIL AND FATS CO., 
LTD. and DAIICHI SEIYAKU 
CO., LTD. 

Patent Attorneys for the 
Applicant: 

F.D. RICE & CO. 
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Title: 

DRIED SOLID FEED AND METHOD FOR PRODUCING THE SAME 



Abstract: 

PROBLEM TO BE SOLVED: To provide economical and practical dried solid feed 
containing inexpensive vitamin C, in which the concentration of vitamin C can be well 

maintained by suppressing oxidative decomposition of vitamin C and to provide a 
method for producing the feed. SOLUTION: This method for producing the dried solid 
feed comprises the following process. By using a granulator, vitamin C is absorbed 
therein at the final process of its production, wherein the vitamin C is added mixed with 

oils and fats. 



Abstract and title translations provided by http://ep.espacenet.com 



(]9)Bmmff 02) ^ gil # 1^ ^2^ S (A) nmmiimmm 

#112003-33140 
(P2003 -33140A) 

(ASyjkmB >P/S15^2JJ4H({?003.2.4) 



(sDintci.' mm^ Fi f-7>r(##) 

A2 3K 1/16 30 2 A2 3K 1/16 3 0 2B 2BlbO 

1/20 1/20 



(21) mi^^ 1$S2001-222033(P2001 -222033) 


(TDWSA 


598062608 








(22)tUHH ¥]«13*P 7 ^230(2001.7.23) 










390014742 












ymmLya^i^ 2 Ti35Si3^ 












»Bftm!ijeftTrFisx«r6ieo- 4 


















100091498 






^a± mm m im^) 








(54) [^m(Dm] mmmmm'tosm^^ 






(57) [^m] 













,(2) P2 003-33140 (P2003-33 140A) 



mmmmcomMiom^zh\^x , 

miimizm^ s yc mfMzmmmm^ith:: 

[ msm 3 ] mmcom(^mxmz}i i ^T t-^ $ y 

c mmu^'^xm^Lfz^mmmmm. 

[ imm4 ] mmi^zM-^ itz s yc ^mMzm 

[0001] 

^(D^mu-mzi^r) . m^z\L^ ^yc^^^i-hMm 
nmmmmmm^mmijmzm'th h<Dx$>i> . 

[0002] 

mm(r>^^mnti±xT^-^x<7)mmmx'h o « 
5 ym<^^xumij$'&^Z'mb ^tih 5 yxh 
I,, h'^^ycii. ±i^\^^zto\.^x . ^yn'^m<r>im 

immmj:bizm^i. ^^^^ycti^o^th 
i:«jfli^ffljiii. ^^m^i^zxh^^^w-mmn. 
St. ^m.fts:ii(Dmm^%^th, ^<dxo^z. t-^? 
$ yc\t^wm'm^t£^mim^zmH--fhmwj:\^^ 
^yx'hhif. it^mzK-^'^'hhtz»>m. ^ 
m}£^zi.^mmit^tixm^ixito {pmw 

62^. 307-3131:) . 

[ 0 0 0 3 ] t h . ^)V^ •/ v^j:m. 5 y 

y^. ^S^Kcbli. ty^yc^^-^j^-f:^Zbf3^Xt 

i,(ox\ t'^^ycmnmiRUj:<xhx^miim. 

ss*<#^£-ri. b i)^mm^tiX\>^htK ^(^-^^mtm 
m>xmmx'h^fzi^. ty iycimMLx\m^m 

mx-m^tfzmm^^'?^. -^/^x. ^y^ 
'rti:z\.zi6\^x . wmy. -^^mi. 1^^ 

m:^, [S?n4 8^, 1 3 5-1 391:) » 
)\-^^(^wm<n%m'm\zn\^x\L'9 ^yca)± 
m^H- (20000ppm) *^'WS!>-C'$)S 

¥«i 1^. 44-48K) . ::<^J:o 



[ 0 0 0 4 ] t'^ 5 ycff^ma^fifz^mmmf^^m 
m-hmkoy}m.zii\^x\i. ^^mmms^m 
m um-mm,zff[%.m.(n\i^ 5 yc ^imtx. 

-^^t'Oiteil^fflv^Tfftb-r^ttiJ: 1 8%fi 
[0005] 

\t>LiLW^nm.mz-ii\^x . in/K. Jnift. ^^cotj^ 

Mi: V ^-5 t'r? 5 y c i7)i?^tM® ( r ^m.^m 

mi^m t^^nuz-R-^x^th^bb^^h. i<^fz 
mncoxmx-m^^iitih'i^ ^yai. w^<Dmn 
i>zi5^^xiibA.b'mit^m^tix mmmmm 

m<7)mA^i,z\i^^yctm^tx\^tibixiy. mm 
(r>mmm'^iz. mLx\^fz\i9^yci}m^^tix 

Ltd. 

[0006] icDXo ^rfc'^ ^ycm^(^iSiTm±t 

^fzMz. Mi&xu. m-W(oi.mzi5K^xmibxmm^ 
coh'^ s yc^m\iixm^<Dm^mmmtim 

^t'rJ' $.yC(7)^^'\i^\^±-tlfzi!t><r)M'^cr)t'9 S y 

cmm ( mitm^mm ttz t-^ 5 y c . \zi^^ycm 
^ti4s ;^«iKc7)h*^'5yc^f^'SycM?fiKc*rtl. 

mmm<^j:'yxit\<\ ttz'^^lfz^m^%^tl 
^^\^cox\ ^^i'iicr>ifmhmmxhibiimM^\ 

[0007] icoJ:d^^?Wc$)oT. moEXii. Biz 
- 2 - 'J yi!x;^7";uvi/^-. j^-^ A ) iollffl-fl:*«it;^. 

mmmfMz-^^^xijt'i^iycizKhhmAb ixm^ 

Ci^#i45{4, S.yCizlt'^xmisbxmmX'hhfz 

b\<-^dmmmt, 

[0008] *^Bfl{4. .r coi a ^^s!*s^l;T^7)^|iJ^^^c 

m^X^^^tifzi^coX'. ^ii^t'^$yc^fflv\ t'^ 
S yCiOS?^l::«-)g$r^SWtcJfP$i] ixmrn'^cot'^ $ y 

bth. 
[0009 ] 

mmm-m^fzi^com] mii,z. ^^mm. m 
mi^zmn^tifzt'^^ycmmmtiK mmumzh 
»myii. m.. ^b(r>mm^j:b'mmmizx'oi& 
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(rmmxh ht^tfz.mh. ^wn<o^ i commit . 

[0010] wMti. b'^ 5 yccomu^mmmm. 
mmth :.ki}^x'^ i^t ^mutitztb. m^i^zm^ 

[00 113 mmi) 3:^:^hJ\^-yrmmbix 

m^^tzmmcommxwzts^^x . v^mtwimizm^cox 
gtcfci^tt'^ 5 ycmMixmmifzmmAt. m 
mxm^zi6\^x t'^ s yc ^ma ixm^uzmm b t 
immuc. fip*>. mmm. le^tf*. njisf?!-^, m 
m. ^yr^i^3i— (7ii-m&x) . x9xh)\^ 
~y (ffttiLji©. 8 0-1 oo'c) . m,^m ( 1 2 

mxmi<zi5\^x . M.^mfm-^xmx'\::^ ^ycm 
MLxmifzmfAAt. m^^xnThmMnmxn 
k}%m^mxmt(^mz\z:^ 5 yc mmmmmmm 
:^7'u-xmmmm^^xmmifzmmBtmML 

tz, ^tll^COmmA. B^Mffi (2 2~2 5'C) iClO 

m^ixh'^ ^yc<m^m^m^ti. ii(^mmizh\^ 

Xii. t':?5yCc7)»iiJg5:10 0ppm. 10 00 
ppm. 1 00 0 0ppm<7)3®|5gt3i5^Lr, f^J'S 

y c cr,mm^^m^mzmi-tmm^z-:>\.^x t ef-tt-c 

^^77 ^- (HPLC) SrfflV^T, OPDA{:J:S^3t 

l^^'fbSCJ. Agric. Food Che m. 19 
84. 3 2. 3 5 2-35 5) ^Sl>i&^tfz1jmizX 

[00 1 23 mnAi,zi5i'r?> t'^ $ ycm 
immm'^mziz^<mmi. ^mmi. mm 

?iJgl 0 0ppm|XtZOV^T{i0%t^Df:J'5yC*^ 
^^fcfi^'^t, 1 000ppmEt:oV^Ti4%tffiJ6 

■c<a<. iooooppmmfzm^3 7%titmmm< 
^j:->fz. m-\A^ 1 oBmmmuzmhy ^yccom 
^mimiizisrfLx. loooppmntov^Tfii 

%, 1 0000ppmIIt3ov>T{i6%i:'5rofc. - 

^^4B^f^ S yccom^mi. 1 0 0 p pmEtz 
ov^-C{i:2 8%. 1 OOOp pmEt;o(,^-C{i38%. 
100 00ppm|Etioi,^TJi4 8%i:'5:0. SiB(:i 



0 Emm tx i t'^ s ycmmm^Mizmmti 

^zttmrnuz. 

[ 0 0 1 3 3 ^coj; 0 mmmmc^M^cDxmxt'^ 
^ycmMixmmuzm;(7)m\mixii. m 
xm^mit^izxmwm<^n. mm^(r>\iy 
^ycm^i:tm'r^^tmmxhi>. tfz. t':?* 
yc(7)miinmt^^m< ■ti>zt xm^mi:m<ti t 
tK'^htK ^com^mmmm(Dikmmrs^izMmi,z 
mmiti. zti^znix. mxm\^:^^ycmm 
mm^-^xmmuzmmmixii. 3m(^mmm 

tz. mmMWi'p<Dmmi,m^t-x'h'yfz. icom^t^ 
mxnxh'i^ ^yc^^mmm^^^xm^-tiu 
mf}K mmmmxmx-\i^ s yc ^m\i ixmt 
mm(o:fjmi,zit^x . mn^pcot-^ s ycm^i:^^ 
mzmt *^-c# hs^x-rnitzmcch iztti^ 
mu^iifz. 

[ 0 0 1 4 3 ^2 tc. *%BM{i. t'^ 5 yccom^t 

(5. m%^zmm^^^i'¥r(^i}m^zM ixamm^^ 
5 yc ^mmm^zm.-^ LxmfMzwMth ^ 1 1 j: o . 

X mmm^wMth m/mBmm<^^-)5m\,zh\^ 
X . \mm.^zn-^ Lfz 5 yc tm\<zwMmL^^t 
h^timmtLx\^h. 

[0 0 1 5 3 ?Mi^ai^L/i t'^ S yc 

^mfMzmyfh i: i 0 . ^P^'tOt':? 5 yccm 

^mmmzmmtih t trmmhtzub. m^izm 

[00 1 63 {mm2 ) mmmt ix<r>MmizM-^iti 
hy^yc mm^-^^'^^yct\^o. ]iirmt) ^ 
mm ixmm uzmmc t . ^mm^^tz t-^ $ yc 

^WMLX^^ltzmmtrnMLtz, :iix(^<r)Wm 

c. \)^m^\,zi2Bmm.Ltzm. mm<r>\i9vy 
c<7)wm.im'^Lx\L9 ^yc(m^wM'<^fz, t 
fz.mmc D & 4 0 r <7)TT- 1 2 g mm. Lfz^\.z 
ov^Ti. nmzM^ ^ycmMm^im^tz. tfz. 

Clo^iitctJV^Ti. t'^'Syccog^JPiiMSrl OOp 
pm. lOOOppm, 10000ppmO3 
'^Lfz. ^0$gmS:^li:^-r. 
[00 173 

mu 











1 0 0 p pmi* 


2 1% 


8% 


1 0 0 0 p pm^ 


2 6% 


9% 


1 0 0 0 0 p pmK 


3 6% 


1 2% 


4 Ot 


loop pmiC 


1. 8% 


0% 


1 0 0 0 p pmg 


2 3% 


1% 


1 0 0 0 0 p pmE 


2 8% 


1% 



[00181^1 iZTTitX 0 l>z. mmzWMlt:^'0t<>z 

^mmitzmmii. \.^rtimfAci,zit^xi)^^j: 

(5. mmcii. mi^izmwifzi^^^zit^xiSimmm 

n uzmA\i. TSimzmmth t-^ s y c <m.imm(o 
^m^'^mz<\^b^ti^fi^. -15. mfw±. 

\,zm^-tht\ hMi. iJtA.m^thwz^-i 

[0020] Z.ixhcr>mm^m^^m^ti-'ts:i;.o\<z. \t 

^mzy^-^%x'^mm\L^tih t'^ 5 yc mn itz 
wm^<^\:9 ^yc'm.^m^zmmhtz>^\<z. h-^ 

[00 2 1] 

mmi^mmt. 6 s o k g , /J^sfi7 o k g . n 
m^mm o k g , e o k g . *Eis^?g^2 o k 

g, f ^sycSr-t^^v^h'^J'Sy^I-^il^Skg. -e*^ 

mmim mfmnn. ^mnwj:i^) 7kgi: l, 

C:ii^>-^lt9 0 0k s(7)mfm^mi^-\<zWi^LX^ij 
V^Ltz^k. lfl!ii0x^xh;P-y$:fflv^-Cil@14-l 
5mm. 1 6-1 Qmm(r>¥mWim^\^ -v YWm 

(4. a2t3^-r)i')-C'^>l., 



[00 22] 
[|I2] 





1 3. Bxnmx l^^t 




1 4 




4 300k g/h 




946kg/h 




9 4 6k g/h 


✓<wux^— Aft 


2 15k g/h 




8 0-1 0 ot: 




3 2-33% 




400'^600KPa 



[oo23\±.m<oi.of<zLxmmLfz^v-jvpm 

S:. iiEI^Jiii ( 9 0~ 1 3 O'C) XS^frnm^ 

X. ms-'SxmmMmmmmwz. 
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i|s(3 0 0 k smm,mmmm.mxLxmm^ 

m%m->fz, z(7)mmm^m^zh\^x\i. mmm 

$K$-ti:^*^%, 3 0\^S<^mUzO. 5kgc7)f^5y 
C ^WL-^LfzMm^\^'^ 5 yc 
ti-p-C 1 0-1 5#^Pg^L, -ecom. 1 

^wmm^^x^f^yc^i^i.zmi^mi^^fz. n 
coemmmmmi>zi3\^xii. mmsookgi'-^^Ji-y 
i-^xmifz. mmim. zmmri^mmmx 
3 oj^rmm^-^^ zt^zx'o. :^m^zi^mmm 
mmtz, z(oxdizLxn(>titzmmi.. ihys 

yiOtcBgflSSrieOkg^^L. -e^7)h'^5yC«K{4 
1 500ppm tt>l.. 
[0 0 24] z:iX\ ^f43 00 kg$rl A' >yf-i:-r I) 

k g tXcommnx-HMiz^l tl^X'^ ^if. 

ycmm^s o o o p pm mm) mmmmth 

t3{4. Mft 3 0 k g m k gOt'^ 5 y C LTl 
mttiiiXK. tfz. 0. 2kgOh'^5yC$:^^L 

•cntii-rtitft'^syciii^eooppm amm) o 

S^^^^W'^^l) . ^Jn-tl. 5 y C i: LTti. L -T 
X3;Uh'yScOftelc. 3-r ^ y/^aaU/it'^ 
5yc. t'^syc;^;Ui^'>i^^i;coiS^. t'^syc 

[002 5] t'^5yC$:^-^tl)m?*ftJ4s 10-5 

0 k g c7)®iIi*iT-ffiSt:^^i. 1. ; i: *^'T-|= l> j!)^', »^ L 
<{42 0-3 5kgc7)|Efflf^i;-ri,, dOl^. 

umixmmmmtmm. m*. ^^iiti:t'mm. 

xth.m^iz.i^wm. imhh\At2m(r>ji^xv 
;u-^x«4^u<y h ^)vti:}£ffmwmm\>^xm:m 
thtm.m.x\tmm<7)mm,mmm^zmmh 

[0026] immm 2 -^^m^zmmncot:^ s. y 
cm^m) 5 ycmmi 1 5 0 0 p p m mnm) 

iciS^L. L-T^^afVh'ym^mnlx . ^^mm 

mmi^mzx-ox. ^-^ 5 ycmmt/^mmmx 1 6 6 
6 p p mcomsh^:nfz . ztiimnco^mmzxtixm 

ilUztt. M^2 4-2 6°CWC4 9BTOSL, 
^co^cDh'^ 5 yCiiJKfca^^S: 7 Bfc# fcSI^L 
^c, -e<0ilS*5:^3tcS^-t, m3^z5^^t^^l,z. 
liZmmfMi. 49 0^mi^*3663ppmOt':J' 

syc^^^t. 4o%(7)m^m^muz. 

[0027] 
[^3] 
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0 


7 


2 1 


3 5 


4 9 




(p pm) 


16 6 6 


119 6 


960 


7 66 


6 6 3 




(%) 


10 0 


7 2 


58 


4 6 


40 



[0028] (mmm3 -^^^mzmmmcot'^ 5 y 

Cm^m) f^'Syca-gg^l 50 0ppm (ItlCffi) 

t'^' 5 ycmmcommmi}' 1 5 5 9 p p m<^di!,sr 

lAW$^sy^L/ci:C:^). h'^$yc«jgi 5 1 4p 

pm, m^m9 7%t^j:'^x. t:^^ ^ycm^^Hm^ 

mmmtxmm^mixisim. ^iz^mz^-^ s 

[0029] (mmm4 -:$^%mizi^mmco\L^ 5 y 
cm^m) f^sycii^^i 2ooppm mmm) 



1%) ^^JPLT, M3tL/t|Bl1SfcOh'^5yC?iJg*i^ 

iiffiT'i 3 5 0 ppm<7^mshmfz. ^ti^m-Mco^m 

mzMix^mttztt. MS2 4-2 6-CW::4 9 

BmsL. ^com<^t'^^ycim^7ati^izm^ 

Lti. ^<7)m^^m4iz^.t. m4^z5iktXdl,z. 3|s:^ 

mi>zmmmii. 4 9 gmi^tj s 4 2 p p mcot'^ 5 

3;l.b>B! i 0 i>mizB:mm^mt:mth ^ i: 

SI.. 

[0030] 
[^4] 



[0031] 





fi^Sr^^UT^ta (2 4-2 61C) 




0 


7 


2 1 


35 


4 9 




(p pm) 


13 50 


116 2 


10 8 2 


9 5 a 


84 2 


3£ 


(%) 


100 


8 6 


8 0 


7 1 


6 2 



]g 1 5 1 4 P p miOl3^4i: , O^it 
X L-rxa/WtVU- 2- 'J yg^v^r^t^i^'^ASrllM 



^T-26 0ppm-irWt;ti<:0) i:SrfflV^T^NVf-SrtB| 
WL, 2^^f^H2m-foK0±tfT|SimtlFEgl5<7) 

[0032] 
[|S5] 











1 


2 


1 


2 


la^i (kg) 


2. 9 


2. 7 


2. 2 


2.8 


(p pm) 


Wit 


62. 7 


6 0. 8 


1 6. 9 


1 0.0 


6 1.8 


1 3.9 




12 5.2 


7 0. 5 


3 4.8 


4 2.8 


9 7.9 


^UO^ : 3 8. 8 




15 14 


2 6 O* 


mm 1 6 0 

STcSi : 1 4 6 4 




mikg^;t9 


tr^5VCS5»: 1. 5R 


tf^iS>Cii««:»«» : 5. 2R 
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[00331^5 iZTTitx 0 i,z. ^mmmm^ 

a?T'6 1. Sppm. |ff)l^t'9 7. 9ppmT'S>-o 
3. 9ppm, fff)lgPT-3 8. 8 P P m hffi< . MgPffl 

[0 0 34] mmi\is'^t:*)i>Z'mt^j:l^ 

1. 5V]b^mx'hhcr)^znix. ty^ycmmi!^m 

MmA^z-:>\^Xii5 . 2R^3^iiU:ii?<=5ro;t, Z 

(oxoiz. :^%mzmmmii. m^j:^^^ycim 

± ^ ^j:m^m h.ttz. h mfw^-^^ h 

f $ yC ( 1 5 1 4 P P m ) {i. Wm^^ 5 ^ C*^ 



F^-A(##) 2B150 AA08 AEOl AE28 BA04 DA57 
DE13 



6 0ppm (4%) , Ji7^h'^SyC*n4 54pp 

m (96%) i:. i?^bMt3^^f tT3i7cS*^'^<^^ilT 

fco. \i9 %yot\.xmmL\j%mz%mfix\^ 

[0035] z.fit.xwtmy-'%wmz-^\^xmm^ 

fztK immii^(r)mm\^zm.%-^tvf . ^m:m 
mis(r>m^nz^\^xm'^mti:hjm,zx%miixi. 

[0036] 

\%mm%\ mLfzXo\z. wmz^hmmm 

%mz^^hztii^x%h. tfz. zmmmizx 
+m&<7)t'^ s :/c im.^j:i:i,zmx'^ ^<dx\ m 



